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TRAVTEK EVALUATI ON PLAN
| NTRODUCTI ON

This plan is a description of
the proposed nethods  for
evaluating the entire TravTek
system  The plan incorporates
input fromall of the TravTek
partners:

» GCeneral Motors (GV

e Feder al Hi ghway
Adm ni stration (FHW)

» Anerican Aut onobi | e
Associ ation (AAA)

' Fl ori da Departnent of
Transportation SFDOT)

" The City of Olando

The plan enconpasses a diverse
range of concerns including:

» Human factors

e Marketing issues

° stem concer ns

° obal I'VHS interests

» Safety issues
Econom ¢ questions

This plan provides an outline
of the studies and prelimnar
cost estimates associated wt
each part. This plan is
designed to pull together the
obj ectives of all the TravTek
partners and neet each of their
needs. This plan al so provides
a docunment that defines the
data needs of the TravTek
system to ensure that the
correct data is collected and
st or ed.

The plan revol ves around ten
basic eval uation approaches.

Each approach includes a w de
range of functions such as a
highly controlled experiment, a
series of questionnalres and/or

TravTek EPO08 - 4th April

group discussions. The various
aPproaches are basical |y
flexi ble nmethods that can be
gsed to collect and anal yze
at a.

The Approaches

The ten eval uation approaches
are:

» Approach 1. Field study
wth rental car _users
Lei sure and busi ness
travelers will be divided
into three groups:
TravTek users wth

access to all service
and navigation
functions

Navi gators. users wth
access to autononous
navi gation and service
functi ons, but no
real -tine data _

Service users with
access only to service
functi ons. This is
t he control group
agai nst whi ch t he
others are conpared.

This wll allow the
eval uation of driver
behavi or and the

benefits of autononous
navigation and real-
time data.

» Approach 2. Field study

wth |ocal users - Local
users are those |ocal

drivers  wth route
famliarity t hat use
vehicles “for a longer

period of tine.

TravTek Evaluation Plan - Final Page 1
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They will be divided into two over the above test
groups, TravTek and Navigators. network. Data will be
This wll serve as a conparison coll ected to eval uate
to the users in the rental how drivers interact
st udy. ~Also a subgroup of with the system (human
t hese drivers can serve in a factors) and how it
camera car study of novice vs. affects the driving
expert users. task (safety).

e Approach 3. Yoked driving + Approach 6.
st udy This study is a Debriefing and
separate st udy W th Lntervi ews Thi s
participants paid to drive st udy involves the
si mul t aneously bet ween collection of
specified origins and prefer nce
destinations. Wth drivers perception, and
divided into the three mar ket i ng data by
grows, as above, this is I nterviewers. Thi's

specifically designed to
evaluate trip time savings
and congestion avoi dance.

Approach 4. Ol ando
test networ k study

This study includes
paid participants who
wi | | drive a
predefined route
net wor k wi t hin t he
TravTek ar ea to
eval uate t he

performance  and
preferences of drivers

usi ng t he various
navi gat i onal options
| ocated in t he
vehi cl e.

Approach 5. Caner a
car_study - This study
will use a vehicle

equi pped with several
caneras focused on the

driver and the driving
scene, audi o
recordi ng, etc. and
wi | serve as a
research facility.
Paid participants wll
drive this vehicle

pai d

wel | as
mar ket
interviews.

» Approach 7.

i ncl udes debriefing of

Bart|0|pants in
t he above studies as
one-on-one
research

Questionnaire study

i nvol ves

Thi s
t he

study
col l ection

preference
and

perception,
dat a

mar ket i ng

of

by

questionnaires.
Drivers not debriefed

or interviewed, wll
be given a
uestionnaire. No
river will be given
mor e t han one
questionnaire type.
Questionnaires mﬁly %e
used to coll ect sone

data proprietary to GM
and AAA I1n addition to

dat a of gener al
interest.
e Approach 8. Model i nq
and analysis studies -
This study wll assist
TravTek Evaluation Plan - Final Pace 2



in anal yzi ng t he
results of TravTek and
projecting the
findings to a mature
system I't wi |
assist in predicting
its consequences on
traffic net wor k
perfor mance
environment al ,
economi ¢ and  other
community benefits and
driver benefits. It
will also assist in
nodel ing the effects

of different |evels of
mar ket penetration.
TMC and
traffic probe study -
These st udi es w | |
include an anal ysis of
t he operational
aspects of the TMC and

the utility of using

probe vehicles
i ncluding operationa
costs.

. roach 10. d obal

Thi s

eval uati on Thi's
st udy provi des an
overal | evaluation of

TravTek as a project

i ncl uding an overall

interpretation of the
results of al |

i ndi vi dual studi es.

It will also include
what we |earned from
embar ki ng on a
cooperative project of
this type with public
and private sector
partners. Thi s study
wi | | concentrate on
what worked and what

did not, and why.

taxonomy  provides

TravTek EPO08 - 4th Apri

framewor kthatwi Il contain all
aspects of the eval uation.

The next ten sections of this

report descri be t hese
approaches in nore detail. The
objectives of this TravTek
eval uation lan have been
devel oped with extensive input
from each of the TravTek
partners. The mul tiple
approaches and their

relationship with the TravTek
obj ectives are shown in Table
1. The protocols associated
wi th each approach provide as

much information as can be
currently devel oped.
a
TravTek Evaluation Plan - Final Page 3



APPROACH 1. FIELD STUDY WTH
RENTAL CAR USERS

The EField Studv Wth Rental Car
Users wll determne driver
response to TravTek and assess
t he usage/inpact of the TravTek
system It will determne the
reduction in navigational waste
by |l ost and confused drivers as
conpared to those not using
TravTek. Data will be gathered
to determ ne how drivers use
the system and the features
most often used. In
conjunction with interviews or
guestionnaires, driver's
acceptance and perception of
the system will be accessible.

This study will also determ ne
how easy TravTek is to |learn
and what features give drivers
t he nost probl em and how nuch
drivers are willing to pay for
such devices. A description of
the anticipated study conponent
needed to achi eve these goals
I's included in Appendix G

A sanple from the user
Bopulation of | eisure and
usi ness travel ers as agreed
upon by  TravTek Partners
enabled these wusers to be
divided into three groups.

a. TravTek, users with access
to  all service and
navi gation functions

b. Navi sators, users with
access to autononpus
navi gation and service
functions, but no
real -time data

C. Service, users with access
to service functions only
and is the control group
agai nst which the others

TravTek EPO08 - 4th Apri

are conpared

The division into the three
groups provides a control grou
(Service) against which bot
the TravTek group and the
Navi gat ors group can be
conpared. Both the TravTek
group and the navigator's group
are needed Dbecause it is
consi der ed an I nport ant
objective to evaluate the
incremental benefit associated
with the supply of real-tine
traffic data. From a marketing
perspective, it is likely that
the large scale inplementation
of these devices would be
easier if the system did not
depend on the institutiona
support of city and state
infrastructure. Thus, it is
inportant to quantify any
benefits associated with the
real -time data conponent of the
system i.e., the value added.

The nmajor enphasis of this task
will be on the sorting and
anal yses of the logged data to
yield conmparisons of trip tines
and system usage under various
traffic conditions. In-vehicle
logged data wll i nclude
vehicle speed, number of stops,
time at zero speed and a record
of driver interactions with the

system The TMC log will keep
records of all incidents and
traffic condi tions. The
vehicle log will enable the

path of each vehicle to be
tracked.

By evaluating simlar origin
and destination pairs, a record
of the journey tines for
multi pl e conmon routes can be
devel oped. These routes need
not be conplete trips but

TravTek Evaluation Plan - Final Page 4



merely sections of routes that
are commonly occurring. For
exanpl e, al | sout hbound
vehicles that cross a given
point on I-4 in the downtown
area and end up at Walt Disne

Wrld could form one set o

data. These data woul d then be
di vi ded into categories
according to the prevailing
traffic conditions. Anal ysi s
could then be perforned across
the three groups to determ ne
any statistically significant
difference between the two
service types and the contro

group.

In addition, as part of
Approach 6 activities, a
questionnaire is to be designed
and admnistered to all renta

car drivers who are not part of
the GM nar ket research sanple
of 1550 rental car drivers.

This questionnaire data and the
in-vehicle data is to be
anal vy zed and
conpared/correlated with data
from other sources; i.e., TMC
|l og, TISC log, Avis |og,

O dsmobil e maintenance | og,

police/traffic departnent |og,

and driver profiles. Analyses
shoul d address all relevant

TravTek objectives.

TravTek EPO08 - 4th Apri

APPROACH 2. FIELD STUDY W TH
LOCAL USERS

The FEield Study Wth Local
Users wil | determne the
acceptability of the system and
its conponent to the | ocal
users. It will determne the
reduction in navigational waste
by lost and confused drivers as
conpared to those not using
TravTek. Data wll be gathered
to determne how easy it is to
| earn TravTek and m%at desi gn
and operation features give
drivers the nost problens.

This study will also be used to
determ ne how nuch drivers are
willing to pay = for such
devices, the Iearnin? effects
associated with the ong term
usage and to study driver
behavi or and the usage/i npact
of the TravTek system on a
popul ati on t hat I's
geogrthicaIIy famliar with
the Olando area.

In conjunction with interviews
or questionnaires, this study
will be used to evaluate

possible benefits to high
m | eage drivers who are
geogr aphical ly expert. Thi s
study will also enable the
determi nation of t he
novi ce/ expert shift in

conjunction with the Canera Car
st udy.

Users who live and work in
different areas of (greater
Olando will be identified as
high mleage drivers as agreed
upon by TravTek Partners.
These drivers will vary in age,
sex, and education. They w ||
use TravTek vehicles for a
period of several mont hs.

TravTek Evaluation Plan - Final Page 5



These users will be divided
into two groups.

a. TravTek, users with access
to al | service and
navi gation functions

b. Navigators, users with
access to autononpus
navi gati on and service
functions, but no
real -time data

These two groups will allow an
exam nation of the effects of
the in-vehicle systemand the
val ue added by the TMJ Tl SC
infrastructure, They wl|

serve as their own contro
group to conpare how the
currently navigate throug

traffic.

Sorting and analyses of the
| ogged data W | yield
conparisons of trip tines and
system wusage under various
traffic conditions.

A subset of these drivers wll
al so serve as paid participants
in the Canera Car  Study
(Approach 5 of driving
behavi or an driver/system
interaction. The objective is
to learn whether there is a
shift in system use, | ance
tinmes, etc. when the novelty of
the system has worn off.

The nunber of participants can
be determ ned by gathering at
| east 10 vehicles available for
one year (that is at least 120
vehi cl e nonths) and subtracting
t he yoked driving st udy
(Approach 3) requirenments of 20
vehicle nonths. This |eaves at
| east 100 vehicle nonths of
usage available for the |oca
users. If it is assunmed that

TravTek EPO08 - 4th Apri
users Wl not  have any
additional |earning associated
with periods greater than two
nonths.  This will provide a
sanple size of at |least 50
| ocal users each for a two
mont h peri od.

These users' vision and hearing
wi |l be checked. A subset of
| ocal user drivers who vary in
age, sex, and educational |evel
wll participate in the canera
car task at two points in time
at the beginning and at the end
of their TravTek vehicle use

peri od. Measures taken at
these two points wll be
conpar ed for mai n and

interaction effects.

Questionnaires simlar to those
given to the rental car users
w |l be admnistered to the

| ocal users. The questionnaire
data and the in-vehicle data is
to be anal yzed and
conmpared/correlated with data
from ot her sources; i.e., TMC
log, TISC | og, Avis |og,
A dsnobile maintenance | og,

police/traffic departnent [ og,

and driver profiles. Analyses
shoul d address all relevant

TravTek objectives  (Appendix
B) | However, the  mgjor
enphasis of the analysis wl|

address issues related to
learning effects and the effect

of experience with the system
on system usage and
ef fectiveness.

TravTek Evaluation Plan - Final Page 6



APPROACH 3. YOKED DRI VI NG

STUDY

The Yoked Driving Study wll
provide a practical way to
realistically determne the
real -world time savings and
congestion avoi dance
capability t hat can be
directly attributable to the
TravTek system

These studies will be designed
so that, at a mninmm the

effects of the following

factors on TravTek system

effectiveness can be
det er m ned:

a. Traffic Factors - peak
ver susof f - peakcondi ti ons,
trip | ength, congestion
| evel s, i ncident

occurrence, etcetera
b. Denographic effects

C. Driver TravTek Experience -
ef f ect of i ncreased
exposure/use of the TravTek
system on the effectiveness
of the system

d. Driver Area Famliarity -
effect of the drivers'
famliarity Wi t h t he
geogr aphi cal area on the
effectiveness of the system

e. Light Conditions - effect
of dayl i ght ver sus
nighttime conditions on the
effectiveness of the system

In addition the(yoked driving
study can be used to determ ne
if TravTek users drive faster
t han non-users,  suggesting
i ncreased risk taking.

TravTek EPO08 - 4th Apri

The basic research procedure

should involve having paid
subject drivers traverse a
series of routes (origin-
destination  pairs). The

subjects will be divided into
three separate experinental
condi tions as used in
Approaches 1 and 2.

The subjects will be instructed
to conplete a series of

specific routes. Appendix E. ,

Yoked Driver Study Potenti al

QD Pairs, illustrates a series
of prelimnar routes that

could be used for the yoked
study. ~ To facilitate data
anal ysis, a subset of these
routes will be selected from
the nost frequently occurring
routes found in Approaches 1
and 2. QG her routes wll be
selected to maximze the
probability of the driver
experiencing delays due to
congestion/ heavy traffic. This
will allow the potential value
of real-time traffic congestion
informati on to be eval uat ed.

Addi ti onal routes will be
sel ected involving difficult-

to-locate destinations to allow
the potential value of the
Navigator functions to be
i dentified.

To test traffic and weat her
conditions, drivers in each
experi ment al group wll drive
the specified routes at the
sane time; i.e., depart from
the sanme origin for the sane
destination at |- or 2-mnute
i ntervals.

Appendi x E shows four potential
perimeter  Origin/Departure
(OD) locations and one O D in
t he downt own area. It is

TravTek Evaluation Plan - Final Page 7



anticipated that trips between
the perineter sites and the
downt own site wil t ake
approxi mtely 20 m nut es.
Locati ons such as the Airport
and the TMC are selected as the
D locations because they
I ncor porate parking and sone
adm ni strative support. For
exanmple, the TMC | ocation could
be desirabl e because there are
facilities for vehicle storage

and users can access telephone
and the TMC dat a.

The tel ephone in the vehicle
coul d be used by the subjects
to informthe experinenter when
the vehicle is at an O D site.
Button presses on the car phone
coul d be logged on a
m croconput er. This | og can
t hen be conpared with the TMC
data describing the vehicle's
pat h. Pilot testing nay
denonstrate  that such an
approach may avoid having to
provide survey staff at the QD
sites.

The basi c measur es of
effectiveness (MEs) will, at a
m ni mum include the follow ng:
a. Mean origin-destination
travel time

b. Mean speed

c. Number of stops

d. Time at zero speed

e. Speed variance

f. Trip distance

Fol | owi ng each series of runs,
the vehicle log can be
downl oaded for analysis.

Sanple Size Considerations

Appendi x F, Yoked Driving
Study Sampl e Si ze

TravTek EPO08 - 4th Apri

Considerations, indicates some
suggest ed nunmbers andvari abl es
that can be used for estimation

pur poses.

TravTek Evaluation Plan - Fina
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APPROACH 4. ORLANDO TEST
NETWORK STUDY

The Ol ando Test Network Study

(OTNS) will be devel oped,
perfornmed and anal yzed to study
navi gati on performnce,

preference and perception as a
function of information display
t ypes- novi ng map displ ays,

gul dance screens, vol ce
guidanpe. Al'so included, nust
e an investigation of possible
i nteracti ons between displ ay
type and driver age, and night
and daylight driving. The
maj or enphasis of the OINS is
to evaluate the effectiveness
of the operational aspects of
the various TravTek in-vehicle
f eat ures. It is anticipated
that one element of this
aﬁproach will include tests of
the different screen types
devel oped by GM

Specified O D pairs within the
TravTek area designated as the
Test Network and wll be
def i ned. Such a test route
will pass through as many
s%sten1sensor$ as 1's possible.
The route will enconpass a
vari ety of highway types and
condi tions. It would be
| ogical to begin the route at
the TMC because it can provide
vehicl e t racki ng, dat abase
i nformation, and parking. In
addition, to avoid wasted
driving time, the test network
shoul d be a | oop that ends at
the TMC. Part of this test
network will be used by the
Camera Car study.

An additional route selection
requirement i s the
specification of QD pairs
connected by routes rated for

TravTek EPO08 - 4th Apri

equal difficulty and equal
di st ance. The criteria for
equal difficuItY may be defined
as nunber of left and right
turns, changes in speed limt,
conpl ex intersections, freeway
entrance/ exits, and many
ot hers.

Hired drivers will be used to
travel the test route. A
TravTek vehicle configured to
provide different nessages and

screens will be provided. The
driver's response to these
different displays wll be

noted. An in-vehicle observer
can be used to obtain sone of
t he i nformati on needed.
Briefing and debri efi ng
i nterviews (Approach 6) can
also be used to assist in
eval uating the displays.

TravTek Evaluation Plan - Final Page 9



APPROACH 5. CAMERA CAR STUDY
A Canera Car Studv wll be
devel oped, performed, and

anal yzed to provide detail ed
eval uations of driver/system
i nteractions (human factors)
and the effect of the system on
the driving task. Data will be
gat hered to eval uate how easy
t he predrive and drive
functions are to |learn and use.
This study will also assist in
investigating the possible
safety benefits and hazards of
using the in-vehicle system

There has been nuch specul ation
on the potential effects of an
i n-vehicle display on driver
performance. At one end of the
SEectrunlsone may contend that
the equi pment might serve as a
maj or distraction and its use
wll result in a degradation in
driver performance and safety.
O hers suggest that providing

certain iInformation to the
driver will reduce the tine
needed to scan the roadwa

envi ronnent for directiona
information and thus result in
a nore efficient, safer driver
Also, it would be expected that
there may be changes in the
driver/system interactions as
drivers becone famliar with
the system and its operation
These basi c consi derations nust
be addressed.

There are three nodes of
operation associated with the

TravTek interface and the
drivers. These are: route nap
di spl ay, symbolic gui dance
di spl ay, and suppl enent ary
voi ce. These three nodes

shoul d be evaluated in order to
conpare whether one is safer

TravTek Eval uation Plan -

TravTek EPO08 - 4th Apri

t han anot her.

Uses of the camera car wll
i ncl ude:

a.

Calibration of the oms.
This will be acconpli shed
bK perform ng a subset of
the OITNS with the camera
car and conparin%) t he
subj ective ratings by the
driver and the observer
wth the results fromthe
in-vehicle instrunentation.

Col l ection of independent
data on relative use by
drivers of highway signs,
with and wthout t he
TravTek system by using
the instrumented car to
nmeasure gl ance tinmes away
from the roadway. Thi s
comparison will include the
time taken to glance at a
TravTek direction sign
versus the tine to gl ance
and conprehend external
direction si gns W th
siml ar i nformati on
content.

Assessment of t he
difficulty of the various
critical events (freeway
exit and entrance, street
change, etc.)

Distraction by the TravTek
display including detailed
eval uations of vehicl e
driver interactions such as
eye novenents and button
presses,

Distraction by the display
when used for non-
navi gational purposes, such
as radio and climate
control

Fi nal Page 10



f. Determine what types of
informati on (screens) can
be safely provided to the
driver when the car is
movi ng. What type of
i nf or mati on, wor dmessages,
symbol s, voice or various
combi nat i ons, IS nost
effective?

g Determne the effects of
experience as drivers
becone nore famliar with
the TravTek system The
Canmera Car studies provide
an excellent opportunity to
eval uate the novice/expert

shift associ ated W th
drivers |earning how the
system operates. Thi s

informationwi | | be used in
devel opi ng training
mat eri al s/ procedures.

The canera car IS an
instrunmented vehicle with video
cameras focused at the driver
the driving scene and the
outside | ane line.
| nstrunmentati on Wil | al so
record vehicle speed, Dbrake
applications, steering wheel
reversal s, andverbal responses
by the driver.

Thi's i nstrunentation Wil |
permt the follow ng neasures
of effectiveness (MXEs) to be
quantified:

a. Driver Attention Factors
nunber of gl ances
gl ance duration
- | ance = timing
rel ative to
critical events)

b. Vehicle Control Factors
- vehi cl e speed and speed
vari ance

TravTek EPO08 - 4th Apri

brake applications
steering reversals
tracki ng behavior (lane
excur si ons)

C. Subjective Information
- nmessage useful ness
timeliness
ease/difficulty of
navi gation task
subj ect debriefing

d. TravTek System Functions
use of HELP key, PACE

BACK key, etc.

errors in performng task
sequences

response tinme in

performng task sequences
frequency of feature
sel ection from nenu

It is anticipated that the
canera car wll consist of a
basic TravTek vehicle to which
has been added a series of
caneras and recorders that w |
provide a video image of the
road to neasure |ane position
and a canmera to be focused on
the eyes of the driver to
estimate glance direction and
dur ati on.

A camera al so focused on the
drivers body and |inb notions
will log all interactions with
the vehicle conponents. These
vi deo out puts could Dbe
multiplexed onto one video
I mage or si mul t aneously
recorded onto a nultitrack tape
to ensure synchronization of
the signal during analysis.

In addition, the system should
tine stanp the video using tine
fromthe vehicle or the TMC to
provi desynchroni zat i onbet ween
the camera outputs and the TMC
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and vehicle | og. An audi o
channel will be used to record
driver and observer comments.

Paid participants wll be
recruited to serve as subjects.
The subjects will i ncl ude
di fferent ages, genders, and
educational [evels and will be
screened for both visual

auditory capability, and col or
percepti on. A subset of the

drivers will be selected from

the Field Study with Local

Users - Approaches 1 and 2.

This subset will be tested
prior to and after their |ong-

termuse of the TravTek system
to access the effect of
increased famliarity with the
system

The subjects wll perform a
series of predrive and drive

tasks, including navigation of
the Olando Test  Network.

These tasks will include data
entry = making and receiving
phone calls, adjusting the
climate control, sel ecting
radio stations, use of the
service directory, trip
plannin%, route follow ng, and
many other considerations.

The MOEs wi Il be recorded for
each driver as he/ she
negoti ates a specific set of
rout es. The  experi ment al

condition wll be changed,

while controlling for order of
presentation effects, from

route-to-route.

The analysis could use a within
subj ects design analysis of
vari ance techni ques to exam ne
the effects of the three
experinental conditions on the
vari ous MOEs. For exanpl e,
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this could determine if drivers
accessing one type of display
have an increase in glance
frequency, glance  duration
centerline vi ol ations as
conpared to their performance
wi th anot her node.

Al though the major thrust of
the analysis wll be on
conmpari sons between the three
di spl ay nodes, sone additional
conparisons can be nade between
some of the experinenta

results and existing human
factors literature. Driver
visual search behavior has been

researched well over  many
years.

Conpari sons with  existing
driver gl ance duration
paraneters and control
condi tion behaviors (such as
climate control/radio
adj ustnent s can be used to

estimate the potential safety
I mpacts of TravTek. It is
i mportant, however, to realize
that direct conparisons wth
data collected in driving
sinulators and data collected
usi ng eye-marker caneras nust
be very carefully made.

Data to be gathered and made
subject to these analyses wl|
i ncl ude:

a. Information on frequency of
utilization of vari ous
control buttons to neasure
| earning and propensity to
nmake errors, etc.

b. Conpare "route mp" versus
" Qui dance map". Conpar e
whi ch ones drivers use and
under  what condi tions.
Critical situations, such
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as when there is a md-
route correction, may
provi de an opportunity for
this type of conparative
eval uati on. |s the |evel
of safety reduced relative
to routine driving in these
critical situations? How
can this be neasured?

Col l ect distributions of
gl ance durations while the
driver is reading and/or
operating or recei ving
instructions from TravTek.

Conpar e with basel i ne
gl ance durations for use of
mrrors, speedonet er,

radi o, and ot her
instruments and reading
road signs. Collect above
data for |ight, medium and
heavy traffic conditions to
formthe basis for a nodel
of how drivers allocate
their spare capacity in the
driving task. Do the
drivers |like the location
of the display? s the
di spl ay accessi bl e?

Eval uate the effectiveness
of visual/audi bl e display
of nessages. Is the |evel
of visibility of t he
di spl ay adequate? |s the
audi bl e level of advice
adequat e?

To what extent does TravTek
reduce the tine the driver
takes to read road signs.
This will be measured using
an instrumented vehicle to
conpare glance tinmes to
road signs both with and
Wi t hout TravTek.

Does the driver using
TravTek have a perception
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of being able to focus on
traffic rather than signs,
etc. for navigation? This

question shoul d be
addressed by display node,
I.e., map, gui dance,

vi sual -only di spl ay, vi sua
pl us audi bl e display.
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APPROACH 6.  DEBRI EFI NG AND
| NTERVI EW STUDY

Approaches 6 and 7 involve the
devel opnent and admi ni stration
of a series of debriefings,
i nterviews, and witten
questionnaires. The purpose of
this task is to collect
subjective and attitudinal data
fromthe TravTek participants.
This information will be used
in the various task activities
to address many TravTek
obj ectives and evaluation goals
(Aﬁpendix B) . Partici pants

wi Il include drivers fromthe
field study with rental users
(Approach 1), the field study

with |local users (Approach 2),
the Orlando test network study
(Approach 4), and the Canera
car study (Approach 5).

1. A Debriefing And Interview

St udy wi | be pl anned,
performed and anal yzed. The

objective of this subtask is to
col l ect and anal yze conparabl e
subj ective data fromdrivers
who participate in each of the
various TravTek field studies.
Thi s data Wil | i ncl ude
i nf ormati on on driver
references, perception of |VHS

enefits, ratings of system
usability and learning, and
mar ket i ng | ssues. Bot h

interviews (a structured set of
qguestions) and debriefings (a
l'ess structured request for
comrents) will be used.

Pai d participants in Approach 4
Wi | | be debriefed or
extensively questioned by the
experimenter in those studies.
Questions which are relevant to
each study will be devel oped by
t he i nvestigators. In
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addition, a core of questions
wi Il be held constant in all
i nterviews. Participants in
the field study with |oca
users, the Olando Test Network
study and the Camera Car study
wi Il be included.

A subset of Field Study Renta

users wi | | b e
i nterviewed/ debriefed as part
of the market research effort.

A subset of (n=50) Field Study
drivers will be paid for their
time participating in one-on-
one in-car narket research
interviews to be conducted
i ndependently by GM

The data will be anal yzed by
subj ect/ mar ket segment
vari abl es, i ncluding
correlation with perfornmance
measures gathered from the
studies in which the drivers
partici pat ed.
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APPROACH 7.  QUESTI ONNAI RE
STUDY

A Questionnaire Study will be

pl anned, perforned and anal yzed
on preferences, perception,
mar keti ng and ot her
subjective/attitudi nal
information fromdrivers who
participate in TravTek studies.
This w !l provide subjective
data that will address many
TravTek obj ecti ves and
eval uation goals (see Appendi x
B) | This questionnaire wll
address issues not specifically
addressed in the questionnaire
used in the Approach 3 Field
St udi es.

The Questionnaire study wll
eval uate driver satisfactio
with the TravTek in-vehicl
system

n
e

Mar ket research questionnaires
will be given to all TravTek
field studg rental users. A
sel ected subset of 1550 of the
rental car users will be mailed
a questionnaire to be
devel oped, di stributed and
anal yzed by GM Research. Al
of the remaining rental car
users will be given the market
research questionnaire to be
devel oped under this task.
Some rental users wll Dbe
debriefed and/or interviewed.
There wll be a core of
questions held constant across
guestionnaires. Thi s
information will be shared.

In addition to marketing
questi ons, there wll Dbe
questions about human factors,
perception of |VHS benefits,
etc. A detailed description of
the various study conponents is
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contained in Appendix H - Study
Components For The
Questionnaire Study. It my be
necessary to provide an
initiative to encourage renta
user response to t he
guesti onnaire.

Sample Plan - The Study G oups

The participants  wll be
assigned to one of t he
followi ng three groups, or car
configurations:

a. TravTek - Al participants

wi Il have access to all
service and navigation
functions, i.e., AAA Tour

Book, local activities and
yel | ow pages, and the
dat abase with appropriate
sub- syst emns.

b. Navigators - participants
W th access to autononopus
navi gation and  service
functi ons, but with no
real -tinme data from the
TMC.

C.  Service - participants with
access only to service
functi ons. This is the
control group against which
the others are conpared.

Dividing the sanple into these
three groups wll allow the
benefits of the Navigation
functions and the advantages of
real -time congestion data to be
measur ed. The overal |l sanple
Wi | | be derived from
participants using the renta

cars. The sanple wll be
derived from participants using
the rental cars.
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The principle study factors
i ncl ude:

Age

Househol d i ncome

Enpl oynent st at us
Years of AAA nenbership
Type of car ownership

PoOT W

Study cells include specific
factor levels such as the age
group 25 to 35 years or owners
of Domestic Luxury autonobiles.

In all cases, there will be an

attenpt to balance the sex of
the principal driver/car owner
and pur chase behavi or.

Secondarily, famly type is
al so inmportant. Even though

this characteristic may not
drive user reaction or car
sales, having a variety of
faniky composi tions IS
considered desirable, not a
necessity.

The intent is to cell balance
and obtain enough usabl e
responses to allow for factor
segnent ati on and  cross-
analysis. The objective is to
get a mnimm study cell size
of 300 observations and at
| east 100 observations per sub-
cell, e.g., Use primary
per sonal car for  business
reasons W thin study cel

Lei sure and vacation traveler

The field test sanple will be
drawn from AAA menbers pl anning
a trip to Olando, Florida
during the denonstration period
through AAA clubs that agree to
recruit for t he st udy.
Selection of clubs wll be
based on geographic | ocation
and club size and bal anced by
census divi sion.
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For recruitment pur poses
specific AAA travel centers
w Il be assigned to recruit for
particul ar participants b
sampl e group. Each center wil
only receive recruitnent and
project materials for the group
it is recruiting. Thus, three

travel counsel or trainin
manual s, three  sets 0
recruitnent material s, and

three different Project Packets
wi |l have to be devel oped and
di stri but ed.

Furt her, materi al s and
procedures related to the
airport briefing, in-service
eval uation, airportdebriefing,
and the mail survey wll be
devel oped based on t he
participant's awareness of the
car's capabilities. Each stage
of the process will have three
uni que, though not mutually
excl usive, procedures.

The denogr aphi cs of t he
projected subject population
are described in Appendix | -
Subj ect Denogr aphi cs.

The data analysis wll address
the previously |isted narket
research  objectives. I'n
addition, additional data from
the in-vehicle log and the TMC
will be obtained to correlate
with t he partici pants
subj ective response. This
i nformation will i ncl ude:
mles traveled; functions used;
sub-functions (features used);
frequency of functions used;
errors made, e.g., W ong
function keys used; tinme on the
road: tinmes "zoomed"; routes
di spl ayed (mcro versus nacro);
average length of routes used;
average tine on routes used;
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average speed: time at zero

speed; and
consi der ati ons.

ot her
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APPROACH 8.  MODELI NG AND
ANALYSI S STUDY

Devel op  analysis  procedures
that utilize the results of
TravTek studies and to project
these findings to a mature
system This anal ysis shoul d
utilize the nmodeling work
devel oped for the TravTek
system by Queens Col | ege.

These studies wll include, but
will not be limted to:

a. A prediction of t he
consequences of the TravTek
system and subsystens on
traffic net wor k
per f or mance.

b. The environment al ,
econoni c, and ot her
comunity and individual
driver benefits.

C. The effects of different
| evel s of mar ket
penetration of t hese
devices into the driving
popul ation, includingtheir
I mpact on points a and b.

The simulation nmodels should be
used to analyze the TravTek
network and determine the
effects of the network on
TravTek- equi pped drivers
diverting around bl ockages.

Determ ne the consequences, if
any, of oscillations due to

di'ver si ons, i.e., t he
consequences  of TravTek-
equi pped vehicles noving to
uncongested  routes, causi ng

these to be congested and then
switching back to the other
routes.
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A Safety Evaluation will be
developed and perforned to
gather data on details of
I'ncidents that cause congestion
on the entire TravTek network.
An eval uati on shoul d be
perfornmed to answer such
questions as:

a. Does TravTek provi de
advance war ni ngs t hat
enable drivers to avoid and
anticipate traffic and
weat her related incidents?

b. Can drivers recogni ze
hazards at points in tine
that better enable the
drivers to react safely?

Col l ect data on the accident
history of the 100 TravTek
vehicles relative to typica

Avi s acci dent hi story.

Investigate what types of
accidents are prevented or
caused by the TravTek unit?
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APPROACH 9. TMC AND TRAFFIC
PROBE STUDY

Questionnaires shoul d be
devel oped and adm nistered and
the responses should be used to
check for validity of data.

System operator |ogs can be
used to determne up-tine of
Travtek central conputers. The
T™MC 1og can be used to
determ ne up-time of connected
conponents (communi cati on
system etcetera). T™MC | og
analysis can deternmine how
often probe vehicle was the
chosen data source for dynamc
link times. Interviews with
TIN users should be used to
determne if the TMC has been

provi di ng credible dat a.
Appendi x J Travtek Data
Sources lists the currently

pl anned data sources.

As a mninmum the follow ng
i ssues shoul d be addressed:

a. Does TravTek provi de
credible, real-tinetraffic
information and link tines
via data transm ssions to
test vehicles, the Traffic
| nformation Network (TIN)
and possibly others? Test
t he conmuni cations system
between the TMC and the
vehicles.

This task shoul d include
verifying the content and
timeliness of link trave

time and i nci dent
information as conpared
wth known conditions.

Test the conmmunications
system between the TMC and
the TIN network. Thi s
shoul d i ncl ude testin
dial-up as well as |ease
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line connecti ons.
Tests coul d include
t he transm ssion

accuracy (bit error
rate) of a line and
the response tine
for vari ous
operati ons.

Travel tinme and incident
reports could be conpared

to known conditions.
Testing of the quality of
i nk travel time and

i ncident information sent
to the vehicles/ TIN is al so
I nportant. These tests
shoul d include a conparison
of the incidents entered
with those transmtted. In
addition, the link travel
times transmtted should be
conpared wth calcul ated
and estimated tinmes based
on the data available to
the system Testing the
accuracy of dat a
transmtted to the TIN
users will be perforned by
conparing the information
received to that avail able
at the TMC.

The ease of use of the TIN
i nterface shoul d be
eval uat ed and t he
reliability of connections
under unusual ci r cunst ances

should also be tested
(abrupt  hang- ups, never
hangi ng up, etc.).

Does it provi de t he
i nformation about t he
entire TravTek traffic

network of freeways, tol

roads and arterial streets?
The p and database
avallaﬁe at the TMC wi | |
be checked. They shoul d

d.

TravTek Eval uation Plan -
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contain active links for
the entire traffic network.
The ef fectiveness of
coverage by |ooking at
whi ch |'inks are covered by
t he various data sources
(i.e. Vehicles cover it
all, Freeway Managenent
Center (FMC) covers which
freeways, model s cover
which areas, etc.) wll
al so be determ ned.

The frequency of providing
information for each |ink
wll be determned from
hi storical data.

Determ ne the degree of
automation that has been
achi eved. Eval uate the
process of obtaining and
provi ding information and
attenpts to mnimze the

| evel of effort of the
peopl e I nvol ved in
provi di ng, f usi ng, and

di stributing the
i nformation. Cenerate
statistics on the follow ng
items to determine the
| evel of effort required b
the operator: nunber o
dKnan1c l'ink travel tines
that were generated by the
system for each autonated
source; nunber of dynamc
link travel times that were
generated by the system for
each manual source: nunber
of tinmes the operator was
forced to override
dynamc link tinme generate:
in the systeny nunber of
incidents registered with
the system what t he
sources were, and how many
were confirmed.

Determine the |evel of
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processing at TIN sources
or the Traffic Managenent
Center (TMC) as opposed to

acconpl i shnment  of t he
processing in the in-
vehicl e subsystens. Thi's
t ask coul d i nvol ve

eval uati ng t he dat a
provided to the vehicle,
what the vehicle did with
it, and then determning if
those  tasks could be
acconplished at the TMC
Cenerate feedback from the
TIN users by performng
surveys. These surveys
coul d cover levels of user
sati sfaction W th each
feature, system accuracy,
and ease of use for the
system These coul d be
suppl emented by statistics
on t he nunber of
cal I s/requests made for
information by TIN users.

Eval uate the risk and cost
of devel opment,

I mpl ement ati on and
operation of the TIN and
TMC. The m nim zing of
ri sks associated with the
devel opment of new control
syst ens can be best
achieved by adopting a
formal approach to the
devel opnent cycl e. FI PS
PUB 38 defines the software
life cycle as:

Definition stage - where
the functional requirements
docunentation and the data
requirements docunentation
is produced and agreed
upon.

Desi gn stage - where the
system and subsystem
specifications are
devel oped and the program
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anddat abasespeci fi cations
are defined.

Progranm ng stage - during
whi ch t he coding is
performed and the manual s
are prepared and the test
pl an i s devel oped.

Test stage where all
system tests are perforned.

The above stages should be
used to evaluate the
devel opnent of the TravTek

system and devel op
recommendati ons and
gui del i nes for future

system devel oprent .

Eval uat e system
reliability. Eval uate the
anmount of operational up-
tinme for each hardware and
sof tware conmponent of the
T™C. This information
could be obtained from
system | ogs and operator
reports. Gat her
information from the system
operators on areas where
I mprovenents coul d be nade
or problens exist.

Eval uate the operationa

ef fectiveness and benefits
associated wth 24 hour
operation of the TMC

Determ ne the continuing
availability of the various
data sources, their cost,

and their utility.

Eval uate the ongoing costs
for hardware and software
mai nt enance. Evaluate the
cost versus benefits of the
sKstem operator. Determ ne
the utility of continuing
TravTek operation fol | ow ng
the conpletion of the
currently schedul ed
proj ect.
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Determne the ability of
the system to adapt to
different sources of data,

and what |evel of effort is
required to do So.

Determne the ease wth
whi ch the TravTek system
can be replicated by
ot hers.

TravTek Evaluation Plan -
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APPROACH 10. GLOBAL EVALUATI ON

Perform a d obal FEval uation
which will coalesce the results
of all studies in the TravTek
Eval uati on Plan and provide

overall interpretations of the
data from these individua
sour ces. To eval uate what has

been learned from TravTek as a
cooperative project between
public sector partners. Such
an evaluation shall as a
m ni mum i ncl ude:

a. An analysis of all the
converging and divergin
evi dence t hat TravTe
obj ectives were or were not
met. Amacroeval uati on and
interpretation of results
in the context of TravTek
claims and constraints.

b. An evaluation of TravTek as
a project and process ma
require that the TravTe
Part ners, col | abor at or s,
wor ker s, etc. be
interviewed and/or asked to
conpl ete questionnaires.

ot her
wor | d.

C.  Conparison Wi th
syst ens around
Collect data in TravTek
that is simlar to the
eval uati on data that has
been coll ected in
eval uation of simlar
systens around the world.
For exanpl e, some
eval uation dat a IS
avai | abl e for the Gernman
Ali - Scout system I'n
addi tion, during this
eval uation, the evaluation
of the Pathfinder project
is due to be conpleted,

Economic nodels will be used to
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determ ne the effects of such
| VHS type projects on the |ocal

econony.  Such benefits could
i ncl ude:
a. Increase in |ocal business

to support TravTek hardware
and systens

b. Increase in comerce due to
congestion reduction

C. Shift/increase in those
busi ness that are included
in the service features of
TravTek

The information fromall the
ot her approaches w | be used
to determne the degree of
excess travel that would be
saved by using TravTek type
devices. Determine the saving
associated with recoverable
navi gational waste that can be
attributed to t he route
Oﬂtinization process.  Conpare
this with other studies for
validation. Use these data to
estinmate the potential savings
associated with | VHS systens on
the US oil consumption.
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APPENDI X A - DATA STORAGE AND LI BRARI AN

| NTRODUCTI ON

The TravTek project is conplex and will generate |arge anounts of
data. These data need to be nade available to all the partners.

In addition, the various contractors selected to performthe
eval uations defined in the ten approaches will require access to

t hese dat a.

These data will provide a val uable resource that should not be
| ost. Nor should this data be dispersed to nultiple |ocations where
each organization may keep tabs only on the data relating to their
specific interest.

This section proposes a data storage process and a TravTek
| i brarian whose basic responsibility wll be to ensure the
collection, safe storage, and appropriate dissemination of the
TravTek data. The librarian is not intended to form an active part
of the TravTek system but act as nore of a depository wth

archival functions.
DATA TYPES

There are multiple types of data that are required to be kept by
the librarian. Al though these are predom nantly data files that
are generated by the systemand its experinenters, each partner may
wish to use the librarian as a nmechanismto provide a storage
facility for its own files. For exanple, historical copies of the
map base or the in-vehicle services files.

The data files will be generated from four principal origins:

e The log files fromthe TMC.  These include records of al
data received and transmtted in addition to historica
profiles of the traffic conditions, incidents, TIN user

reports, etcetera

e The vehicle logs that are generated within the vehicle that
keep a record of the data on the vehicle processes; the
drivers' actions: and questionnaire data

e The TISC logs that wll record event data, phone
Interactions; other vehicle records and questionnaire data

e The experinental data records fronmmltiple contractors who
wi Il be performng the experinents associated with the ten

appr oaches.
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Fi gure 1. TravTek Flow of |ogged data.

Figure 1 shows a data flow diagram of the TravTek system

It is assumed that each of the partners will kee Eroprietary dat a
to themsel ves. In addition, only the TravTek partners and
explicitly authorized contractors will be allowed access to the
data held by the librarian. To avoid the potential disaster
associated with fire that mght cause all data to be lost; off-site
storage is required.

LOCATI ON AND HARDWARE

The TMC or the TISC bothNBroyide potential |ocations for the
librarian. However, the TMC will be provided with nultiple phone
lines which is likely to very advantageous for file transfers. In
addition the State/City have available funds to pay for the
librarian and there is available space in the TMC. An ‘additiona

reason for selecting the TMC is that there will be operationa

reasons for the evaluation contractor to work at, or nearby, the
TMC to make use of the data provided by the TravTek operators

workstation. This physical proximty allows access to both real-
time and historical data and could be advantageous. It 1Is
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recommended that the librarian reside at the TMC

Dat a_St orage Capacity

Table 1 indicates the estimates of the data rates fromthe various
origins.

DATA ORIG@ N | MByt es/ week
TMC Logs 15
Vehicle Logs 25
TI SC 2
Eval uation contractors 1
TOTAL = 43

Table 1. \Weekly data storage requirenents

The follow ng assunptions have been nade:

e The evaluation contractors nunbers will be the worst case
that will occur during the yoked driving study.

e 100 percent utilization of the system

As the table indicates at |least 43 MBytes of data per week should
be planned when sizing the storage requirenents.

Har dwar e

The TravTek hardware, at the TMC, consists of a network of three
m croconputers that are configured in a client/server relationship.
Although it is not necessary to add the library conputer to this
network, doing so will enable the TMC to transfer files directly.

This will reduce the load on the nodens.  Figure 2 shows a
potential configuration of the TravTek and library conputers. The
library conputer has its own dedi cated nodem This will be

connected to a dial up line that will be used for file transfers.
Users, such as evaluation contractors will be able to upload files
to the librarian at their leisure. The library will run a bulletin
board to allow file transfers 24 hours per day. The TISC, which is
a particular case will upload their data files in the same manner
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Ethemnet Ceble

Leased Bne

mISC
Dialup ne Ethemst Cable

Modem e
Other users Dlakap e 1
Figure 2. TravTek and library computer configuration.
as ot her users. The use of the TISCs dedicated line for file

transfer is not appropriate. These library files are of a |ower
Briority than other data in a real-tine system This |ine should
e dedicated to transferring event data files to the database
computer and for the TMC to transmt vehicle alert codes to the
TI SC.

It is recomended that the hardware and tape backup system for the
l'ibrary should be the same as the database conputer. Such an
approach nakes use of famliarity with the systemand only one type
of tape is required. It will be necessary that the library
conput er have much greater disk storage. This should be in the
order of 1 gigabytes which will allow on-line storage of three
months worth of data. Twi ce the tape capacity should be kept free
to facilitate tape copying. The tape format is fairly common.

Large organi zations m ght already have one and others can purchase
units that will read 250 Moyte tapes for Sgproxinately $2,000. The
tape systemuses a QC 2 interface and 600 series tapes. The
tapes are readable under DOS, 0S/2, and Macintosh conputers. A
DC6250 tape will store 250 MBytes of data and currently costs
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approximately $30. A Tecnmar QI 150 tape using Sytos Plus software
is suggested. A printer will also be included in the system

The library conputer will be operating under O5/2. A nultitasking
systemis required in order that the bulletin board system ( BBS)
for uploading data can run continuously while the librarian is
performng other functions. Mgnum a BBS package operates under
0S/ 2 and is suggested. Using a bulletin board rather than a
comuni cation programallows all origins to upload data using their
own conmuni cation program

File Formmts

The TISC will use a UNIX operating system the TMCw || use OS2
the vehicle will have a third operating system There are no
comon file namng conventions between these systenms. Additionally
the evaluation contractors could use DOS, Apple, or other systens

al though IBM clones are nost |Iikely.

't is_loroposed that no database program be used by the librarian.
Al files should be flat ASCII format with fixed colum w dths.
This format can be read by all known database prograns and
virtually any other software application that is capable of
inmporting a file. Nei t her spaces nor commas are suitable as
delimters as nuch of the data wll consist of text.

This format is not efficient fromthe point of view of the software
devel oper. It is likely that each data origin wll be producing
files in a manner that is best for their software processes. It is
the intention that this format applies only as the data is
delivered to the librarian. For exanple, the vehicle |og data
could be put in this format after downloading from the vehicle to
the VMBS The VMS could performthe formatting and conpression
prior to delivery to the librarian.

Sone of the data files will be the actual questionnaires. Sone of
the questionnaire responses will be in the nature of |ong coments.
This neans that wide colums wll need to be specified, however,
these can be read by nost database prograns w thout difficult)é.
The negative inpact of wide colums on file sizes wll e
aneliorated by the conpression process described bel ow.

Data File Nam ng Convention

It is proposed to base the TravTek file nam ng convention on DOS
file formats. This is the |owest conmon denom nator and can be
read by all operating systens. This convention only applies to

data files. It is anticipated that each partner will have a main
directory in which they will be able to store an¥ software required
Wi thout namng restrictions. The purpose of this is for the
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librarian to provide off-site storage for the other TravTek
subsystems, if required.

One directory and its subdirectories will contain data. The
proposed TravTek data file naming convention is defined below.

All filenames must consist of eight characters with three
characters in the extension. When no information or data exists
for a specific position then an X must be used. Specifying an
obligatory file name length and specified default character removes

12345678.ABC
prrteaet r1d

Source Type ; User Delined Year Month  Day Vehicle number or
i Usar Defined

Figure 3. TravTek data file naming convention.

ambiguities when wildcards are used. The data file name is
illustrated in Figure 3. Each character can be either any of 25
letter (not X) or 10 numerals, zero to nine for a total of 35
combinations.

The first character is the origin designator. This is used to
define the part of TravTek that provides the data. Only the
librarian will be able to define new origins. The following
origins are defined here:

ORIGIN LETTER
AAA/TISC A
GM/vehicle G
TMC T

All files generated by GM that are to be stored in the data
directory will start with G. Each origin must use only their
letter. As more origins are required letters will be allocated by
the 1librarian. It is anticipated that each new evaluation
contractor will be allocated an origin designator.

The second character is the type of file. These designators should
be defined by the origin in such a manner that they form a sub
category that follows some conventions. For example, all TMC log
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files for broadcast data will use the |abel type B. Thus all TMC
broadcast files will have TB as the first tw characters. Incom ng
TMC data will be labelled I. Type designators shoul d be | ogged
with the librarian and included in the read me files for users to
Vi ew

Characters three and four can be defined by the origin. [f they
are not defined, XX should be used.

The next four characters designate the date the file was opened.
Character five is the last digit of the year. Character six is the
month with November as A and December as B. Characters seven and
eight are the day, |eading zeros nust be used.

The three extension characters are user-defined with the exception
of the nunbers 001 to 256 that are reserved for vehicle nunbers.
Agai n, leading zeros nust be used.

This nunmbering schenme will allow all users to be able to access
their individual data requirements with relative ease. Using DGOS
nomencl ature the follow ng series of conmands provide sonme idea of
how this convention can be used.

Exanpl es
A*.* will find all files fromthe AAA TISC

*.063 will find all files fromvehicle nunber 63, including
questionnaire data relating to that vehicle's driver

G???2207.045 will find all GVMvehicle files for vehicle 45 on the
7th of February 1992.

|f AAA were to designate the type Qto their questionnaire files
then AQ~.008 will find all AAA questionnaire data relating to
vehi cl e number eight.

Conpr essi on _For mat

Al files kept by the librarian should be delivered in conpressed
format, stored in conpressed format, and transmtted in conpressed
format. The nost wi dely used conpression algorithmis ZIP from
PKWARE. This is a shareware ($25) program and can be legally
copied to all users of the TravTek data.
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This conpression utility, using a common format across various
operating systens, is available for use in these environnents:

+ DOS

+ UNI X (1stQ 1991)

+ Mac (extract only)
+ VMBS

e Amiga, and others

PKZIP (R) FAST! Create/Update Utility Version 1.1 03-15-90 Copr. 1989-1990 PKUARE Inc. All
Rights Reserved. PKZIP/h for help PKZIP Reg. U.S. Pat. and Tm. Off.

Usage: PKZIP [-b[path]] [options] zipfile [@list] [files...]
Options summary - consult the PKUARE documentation for additional information

-x<filespec|@list> = exclude filespec(s) -z = add zipfile comment
-d = delete files -f = freshen files -i = add changed files
-1 = display license info -U o update Tiles -m[u,f] = move files

-a = add files -b = create temp zipfile on alternate drive

-c = add/edit Ffile comnents -C = add comnents to new files only

-k = keep same ZIP date -0 = set ZIP date to latest file

-q = enable ANSI comments -s<pwd> = Scramble files with password

- = recurse subdirs -$[drive] o save volume label

-t[mmddyy] = Compress files on or after specified date (default=today)

-elx,i,s] = use maXimal compression/Implode only/Shrink only
-<p!P> = store pathnames | p=recursed into | P=specified & recursed into

i
~<u W><H, > = } w=include | W=don't include | Hidden/System files
-<j|J><H,S,R> = | j=mask | J=don't mask | Hidden/System/Readonly attributes
-v[b,c,d,e,n,p,s,r,t] view ZIP [Brief listing/show Comnents/sort by

Date/Ext/Name/Percentage/Size/sort Reverse/Technical (long) listing]

zipfile = ZIP file name. Default extension is .ZIP
file = Names of files to compress. Wildcards *,? ok. Default is ALL files.
@list = listfile containing names of files to add or view etc.

If you find PKZIP fast, easy, and convenient to use, a registration of $25 would be appreciated. If
you send $47 or more you wi 11 receive, when available, the next version of the PKZIP, PKUNZIP, and
PKSFX programs. Please state the version of the software that you currently have. Send check or money

order to:

PKWARE, Inc.

7545 N. Port Washington Rd.
Glendale, WI 53217

Tabl e 2. PKWARE scr een.

Table 2 indicates the basic features and extensions available. The
DOS version, together with a 68 page docunentation file (in
el ectronic format) has been distributed to all TravTek partners.
The latest version, together with its docunentation, wll be

available from the Ilibrarian.
Read Me Files

The data files will be stored in a fixed colum width format. The
user of the data will need to know which data is in which col ums.
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A systemof read ne files will be produced and mai ntained by the
l'i brarian.

A basic read nme file that defines the file origins and types shoul d
be constantly maintained. This will enable users, other than the
originator of the data, to understand the basic formats.

Ot her read me files that provide additional information on specific
data shoul d be added on an as needed basis.

LI BRARI AN JOB DESCRI PTI ON
Euncti ons

The librarian's function is to acquire, naintain, and dissem nate
all the TravTek commonly held data. The librarian's qualifications
shoul d include the follow ng:

A famliarity with conputers and file storage.

A background that includes sone experience with use of
communi cati on prograns.

An ability to be logical and organized in terns of
devel oping and maintaining the data |ibrary.

The personal qualities necessary to track down mssing data
sources and ensure their delivery.

The librarian should be enployed at |east three nmonths prior to
full TravTek operation. During this period, the librarian should
start becoming famliar with TravTek and the librarian functions.
Schedul es shoul d be devel oped for which Eypes of data and its
delivery tines. Labelling procedures should be formul ated.

The librarian should produce a brief nonthly report to the TravTek
partners indicating currently available data and any configuration
changes during the previous nonth. In addition, this report should
define any m ssing data.

Operating Hours

It is not anticipated that the librarian will be available outside
the office hours of other Gty staff. Authorized users of the data
wi Il have the ability to upload data to the librarian 24 hours per
day. Downl oadi ng data (fromthe librarian) will only be allowed
with the active cooperation of the librarian during office hours.
Allowing all users access to the main files through the BBS could
comprom se the security of the data and coul d make tracking data
requests difficult.
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Backup procedures

As files are received at the librarian's machine they should be
| ogged and placed in a tenporary directory. Follow ng inspection
for the correct format, the files will then be placed in the
correct directory location

Each day, these files should be automatically backed up onto a
tape. This tape is for disaster recovery only.

Once per nmonth, two copies of the previous months files should be
made. The first of these should be kept by the librarian. The
second of these should then be mailed to the TravTek eval uation
oversi ght contractor who will provide off-site storage. Thi s
contractor will have no responsibility for data dissem nation.
There are no hardware requirenents at this off-site location. The
tapes nmerely need to be stored.

When requests for data are nmade to the librarian, their
responsibility will be to find these files and supply themto the
requestor. These data mi ght be on several tapes, on the disk or in
both locations. The librarian will copy these files to a holding
directory on the disk. The delivery could be via the BBS and
fl oppy disk or tape depending on the file sizes and urgency.

Al file transactions should be Io?ged. The log should include a
list of the files, where they came from to whomthey were sent and
the transfer date. This |ogging procedure should include requests
for data from TravTek partners.
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APPENDI X B - TRAVTEK OBJECTI VES AND EVALUATI ON GOALS

These objectives and eval uation goals are derived from the surveys
of the TravTek partners.

A Trip/Network Efficiency
1. Congestion Avoi dance
2.  Tinme Savings
3. Pollution Reduction
4, Fuel Savings
5. Reduced Vehicle Operating Cost
B. Benefits to Non-TravTek Users
C.  Driver Performance/ Behavior/ Satisfaction
1 Driving/ Navi gati on behavi or
2. Perception of Congestion, Time, Safety
3. Usability/Learning
4. Feature Use _
(Rout e guidance, voice guidance, phone, |ocal info.

etc.

5. ) User Friendliness/Driver Satisfaction
D. Safety
E.  System and Subsystem Performance

1.  Hardware

a. Reliability
b. Conpatibility
2. Software
a. Reliability
b. Conmpatibility
3. Data
a. Accuracy (map, local information, etc.
dat abases)
h. Tineliness
4.  Qperations/Procedures
a. Data collection (map, traffic, events, |ocal
I nf or mat i on)
b Data input-TMC, TISC
C.  Driver recruitnent, training, debriefing
d. Helpline managenent
e. Vehicle nanagenent
f.  Vehicle maintenance
| mage
I mpact Future Transportation/ Travel standards
Cener al i zabl e/ Transport abl e
Technol ogy Transfer
H  Feature Preferences
. Price/Cost
W I lingness, personal vehicle
W1 lingness, rental vehicle
Infrastructure (TMC, TI SO
J. Local Area Inpact

om
M=

WO -
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| mprovenents Beyond travTek erating Period .
w Rout i ng hr ough Sensoipt ive gAr eas (nei ghbor hoods,

1.

2.
hospitals, etc.)

3. Local Driver Usage

4, Local Jurisdiction, Policy Issues

5. Macroeconom ¢ Benefits
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TRAVTEK OBJECTI VES, GOALS, SOURCES AND APPROACHES
A. TR P/ NETWORK EFFI Cl ENCY

|| A.1 CONGESTION AVOIDANCE

HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES
Speed variance (ride quality) deviations of one-minute In-vehicle log 1,2,3,4,5
speeds/trip)
Number of stops or instances of D-speed/trip In-vehicle log 1,2,3,4,5
Speed (averaged over trip) In-vehicle log TMC 1,2,3,4,5,9
tog (probe reports)
Number of miles/trip In-vehicle log TMC 1,2,3,4,5,9
log (?)
Number of new routes offered to drivers because of In-vehicle log 1,2,3,4,5
congestion/traffic incident information
Number of new routes accepted same same
Frequency of broadcast/reception of Dynamic Link limes In-vehicle log TMC 1,2,3,4,5,9
log
Incident types, start and end times, locations tsee T™C 9
PERCEPTION OF TIME C.2]
A.2 TIME SAVINGS
Trip Time (Origin/Destin.) In-vehicle log TMC 1,2.3,4,5,9
log
Total Travel Time [within a given time period) In-vehicle Log 1,2
Total Time at O-speed [see PERCEPTION OF TIME C.21 In-vehicle log 1.2
A.3 POLLUTION REDUCTION
Noxious Emissions
Derived from measures of amount of fuel consumed, miles - Avis Log (odometer, 1,2,8 9,8
traveled, number and time of O-speed, etc. fueling) Driver
Fueling Logs In-
vehicle log TMC Log
A.4 REDUCED VEHICLE OPERATING COST
Cost of Vehicle Maintenance (amount of parts and Labor Avis log Oldsmobile 1,28
used) records
Cost of Fuel (amount of oil and gasoline used) Avis Log Driver 1,2,8
Fueling log (?)
** Note the approach numbers correlate with the numbered bullets in the scope of work.
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TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: B. BENEFI TS TO NON- TRAVTEK
USERS

HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES
Decreased Network Congestion (traffic measures, collisions) Traffic/police 8.9
reports Control group- .
in-vehicle logs 1.2,3,8,9
Decreased Network Travel Time Baseline trip time 8,9
data Control group
I in-vehicle logs 1,2,3,4,8,9
it
Resulting Reductions in -Pollution -Fuel -Vehicle Operating 8
. Cost | '
If
[Macroeconomic benefits, see LOCAL AREA IMPACT, J.5] 8,10
Csee SAFETY. D] |
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TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: C. DRI VER
PERFORVANCE/ BEHAVI OR/ SATI SFACTI ON
C.1 DRIVING/NAVIGATION BEHAVIOR
IL HYPOTHESES AND MEASURES OF EFFECTIVENESS | SOURCES OF DATA APPROACHES
Effect on driving task
performance [cross reference: SAFETY (D)]
-Eyes on road vs eyes off road: Camera data 5
-number of glances
-amount of time/glance
-timing of glances
-speed of vehicle In-vehicle log 5
-Number and type of vehicle In-vehicle log 5
lose of control maneuvers Experimenter reports
-steering reversals tans tracker data
-brake applications, etc. Other camera data
-Lane excursions, etc. Special
instrumentation
-Driver reactions to displayed messages (hew route, etc.) same
-Stops to use O-speed and park allowable functions In-vehicte log Camera 1,2,4,5
data Experimenter
reports
Novice/Expert Shift Same as above 2,5
-Improvement in performance over time (measures takenat (driving task
different points in time, same driver with local use of performance)
vehicle between) [see LEARNABILITY (c.3)]
Improvement in navigation In-vehicle log 1,2.3,4,5
[cross reference: SAFETY (D)]
-See TRIP EFFICIENCY (A.1,A.2)
-See USABILITY/LEARNABILITY (C.2)
-Amount of time driver spends lost
-derived from driven route data In-vehicle log 2,3,4,5,8
-Amount of time driver spends looking for signs, distracted Camera data
-Subjective measure of navigation ease/difficulty Experimenter reports
Debriefing/Questionna | 1,2,3,4,5,6,7
ire
Driver Compliance )
-Percentage of TravTek routes accepted/driven In-vehicle log 1,2
Debrief/Questionnaire| 6,7
C.2 PERCEPTION OF CONGESTION, TIME, SAFETY
Driver Perception of Time/Congestion Experimental tog 3,4,5
Experimenter reports
Debriefing/Questionna 1,2,3,4,5
ire
Driver Perception of Safety Experimenter reports 3,4,51,2,3,4,5
Debriefing/Questionna
ires
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C.3 USABILITY/LEARNABILITY

The following are measures of Usability for Park and D-
speed functions (data entry, trip planning, initiating
communications, reposition functions):
Number and type of button presses
-frequency in use of HELP key, GOBACK key, etc. In-vehicle Log 1,2,3,4,5,8
-errors in performing task sequences Camera_ data 5
-response time in performing task sequence Experimenter reportg 5
In addition, the following are measures of Usability for
Drive functions (navigating, receiving communications):
-Also_see DRIVING/NAVIGATION BEHAVIOR (C.1):
Performance on specific route following, way finding, etc. In-vehicle Log 1,2,3
tasks Camera data 3.4.5
-number of errors Experimenter reports 3,4,5
-time to complete tasks
The following are measures of Usabitity for predrive and
drive functions:
Use of TravTek Helpline In-vehicle tog TISC 1,2,3,4

log
Subjective driver measures of Usability Questionnaire 1,2,3,4,5

Debriefing 3.4,5
The following are measures of Learnability:
Improvement in usability measures over time (Learning
curve) B
-Reduction in errors and time In-vehicle tog 1,2,3,4,5,8
performing task sequences Camerz? data 5
-Reduction in use of Help key, GDBACK Experimenter reports 5
-Reduction in use of TravTek Helpline In-vehicle Log TISC 1,2,3,4

log
Subjective measure of Learnability Questionnaire 1,2,3,4,5
Ease of Learning Debriefing 3,4,5
Novice/Expert Shift in Driving/Navigation Behavior [See
DRIVING/NAVIGATION BEHAVIOR (C.1)]

C.4 FEATURE USE

Nunber of times a feature of interest is picked from menu In-vehicle log 1,2,3,4,5

Experimenter reports| 5

Camera data 5

C.5 USER FRIENDLINESS/DRIVER SATISFACTION
Subjective measures of user friendliness/satisfaction Questionnaires 1,2,3,4,5,7-
General impressions of -Usefulness of information -Format Interviews/Debriefing | 1,2,3,4,5
of info. presentation -Timeliness info. presentation -
Criticisms (e.g. confusing/intimidating)
Subjective measures of user friendliness/satisfaction Questionnaires 1,2,3,4,5,7
Specific_impressions of -Features Interviews/Debriefing 1,2,3,4,5
Subjective measures of user friendliness/satisfaction - Questi(_)nnaires_ ) 1,2,3,4,5,7
Training & Orientation Interviews/Debriefing 1,2,3,4,5
Subjective measures of IVHS concepts -[See Perception of Sam as above 1,2
Congestion, Time, Safety (C.2)] -Sense of travel security In-vehicle Log
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TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: D.  SAFETY
HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCE5 OF DATA APPROACHES

Effect on Driving Task Performance [cross reference:

Driving/Navigation Behavior (C.1)] Improvement in

Navigation Behavior [cross reference: Driving/Navigation

Behavior CC.111 Congestion Avoidance [cross reference:

Trip/Network Efficiency (A.1)]

Collision Avoidance

-Number and type of accidents:

-reported to police, etc. Police, etc logs 1,2,1a

-reported to, discovered by Avis Avis log

-Number and type of near misses Experimenter reports 3.4.5
Questionnaires 1,1a,2,3,4,5,
Debriefing, 1,1a,2,3,4,5
Intervieus 3,4,1a
Experimental logs

TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: E.

CBJECTI VE/ EVALUATI ON

SYSTEM AND SUBSYSTEM

E.1 HARDUARE E.2 SOFTWARE E.3 DATA
HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES

E.1 Hardware
Reliability (test and evaluation phases) Vehicle maintenance 1,2
-Types and frequencies of component failure -Diagnosed log
cause of failures
Compatibility (test phase)
E.2 Software
Reliability (test phase)
Compatibility (test phase)
E.3 Data
Accuracy (test and evaluation phases TISC log TMC log 1,2
-Map, local information databases Police/traffic
-Real time traffic data reports
Timeliness (test and evaluation phases> In-vehicle log TMC 1,2,4,6,7

log Questionnaires,

Interview/Debriefs

E. 4 OPERATIONS/PROCEDURES
a. Data collection <map, events, local information, TMC log 19
traffic) Operator Logs
b. Data input - TMC, TISC Operator reports
c. Driver recruitment, training, debriefing Vehicle logs
d. Helpline management Interviews with
e. Vehicle management operators and City
f. Vehicle maintenance staff
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TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: F. | MAGE
" HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES "

Changes in public perception of TravTek Partners, IVHS over Phone Interviews ;6,7,10 o f3 )

time )
TRAVTEK  OBJECTI VE/ EVALUATI ON  GOAL: G | MPACT  FUTURE
TRANSPORTATI OV TRAVEL

G.1 GENERALIZABLE/TRANSPORTABLE 6.2 TECHNOLOGY TRANSFER
HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES

[ —

G.1 DOD, SAE, etc. 8,10

Generalizable Map and Local Information Databases in

formats which can be used in other locations -

geographically -physically

Transportable (portable product potential) [see Market Puestionnaire 1,2

Research Plan] Interviews/Debriefs 1,2.4

6.2 DOT, SAE Standards 10

Effective transfer of technology and knowledge -research Citations

reports -conference presentation -other presentations -

TravTek experts work on future projects

Model Traffic Management Center Questionnaire 7,10

(traffic planners)

TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: H. FEATURE PREFERENCES
HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES
[cross reference: DRIVER PERFORMANCE, FEATURE USE (C.4)] In-vehicle log 1,2,5
Frequency of use of each function and feature Camera data 5
Preference ratings Questionnaires 7, above
Interviews/Debrief 6, above
TRAVTEK OBJECTI VE/ EVALUATI ON GOAL: |I. PRI CE/ COST
HYPOTHESES AND MEASURES OF EFFECTIVENESS SOURCES OF DATA APPROACHES
1. Willingness to buy in personal vehicle Questionnaire 1,2,4,6,7
Interview/Debrief
2. Willingness to buy in rental vehicle same same
3. Infrastructure (TMC, TISC) Records of 8,10
exnenditures
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LOCAL AREA | MPACT

J.1 IMPROVEMENTS BEYOND TRAVTEK OPERATING PERIOD J.2 ROUTING-THROUGH SENSITIVE AREAS J.3 LOCAL DRIVER

USAGE J.4 LOCAL JURISDICTION, POLICY ISSUES J.5 MACROECDNOMIC BENEFITS-

HYPOTHESES AND MEASURES OF EFFECTIVENESS:

SOURCES OF DATA

APPROACHES

J.1 Improvements Beyond TravTek Operating Period

J.2 Routing Through Sensitive Areas Frequency and TMC log Police Log 8.10
circumstances of occurrences (complaints)?

3.3 Local Driver Usage Same as tourist usage, but with “1,2,3,9
" Local high frequency cat- use population, over longer period

of use

[see Novice/expert shift, Driving/Navigation Behavior 2
(€.29]

3.4 Local Jurisdiction, Policy Issues 10
5.5 Macroeconomic Benefits 8,10
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APPENDI X D. NMARKET RESEARCH PLAN

Mai | Survey/ Questionnaire - The principle formof attitudinal data
collection will be a mail survey. There will be sone overlap
between the mail survey and the debriefing questions. The
objective is to have responses froma nationally bal anced sanple
(wei ghting by geographic census division, if possible) and also one

that is socio/demographically balanced. In some cases, bal ance on
"the of car generally drive" is inportant. (Type will be at the
make/ series level, classified by vehicle segnent, e.g., "Entry-Near

| uxury" car that includes the Lexus, Infinity, Volvo, Saab, and
Peugeot as defined in General Mdtors' Mrket Research Proposa
dated 2/14/90.)

Questionnaire Content

Many of the research objectives will be analyzed through the
followup questionnaire. Below is an outline of suggested subjects
that are to be covered in the questionnaire:

L. SKsten1& sub- syst em Per f or mance
Physical attributes -
Location, orientation and size of the nonitor
Display readability in all driving conditions (day, rain, heavy
traffic, etc.)
Location, size, ease of use of the control buttons
Ceneral aesthetics of the unit
Service problens with the system sub-system car
Sof tware attributes -
G aphi cs on screen
Voice qualities
Col or enhancenents
Date attributes -
Transaction tine
Readability, quality of the route maps
Various map scal es
Orientation of display maps to actual road
Accuracy and timeliness of information (i.e. traffic reports)
Erroneous information (illegal turns, not leading to
destination, not reporting congestion, etc.)
Oper ati ons/ Procedures -
Overal | ease of use
Data entry conEIeX|ty
Paging to reach desired information

2. Driver Performance/ Satisfaction
Overal | inpression of the TravTek system
Training and orientation
Useability, friendliness and learning functions (i.e. system
f eat ures)
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Wllingness to let the system navigate (follow route, accept
redirections)

Conmpari sons of systemto conventional navigation aids (maps,
Triptiks, another person, etc.)

Ease of finding destinations, trip planning

Any changes in custonmary driving habits (attention to driving,
reading of road signs, taking nmore or fewer trips) _
Subj ective responses (anxiety, confidence, confusion, clarity,
intimdation, security, etc.

Safety (Collision Avoidance)

Percelved value in both nornmal and adverse driving conditions
Hel pf ul ness in summoni ng assi stance when needed

Tineliness and usefulness in alerting driver to upcom ng
condi tions §i.e. congestion or incidents) and redirecting
Avoi dance of collisions, incidents and congestion

Driving distractions or hazardous situations created by
operating the system particular features, tinme needed to take
eyes off the road

Accessibility of the system (audible and visual) to the driver
W t hout creating a hazardous situation

Tri p/ Network Efficiency

Usef ul ness as a navigation aid, route guidance
Transaction tine

Perceived time and fuel savings

Val ue of local information

Quantity, quality and pronptness of information
Prompt ness of TISC assi stance

Local Area | npact

Feature Preferences _ _ _
Preference or dislike for certain system or vehicle functions
Frequency of use for various system or vehicle functions

I mpact Standards (Industry/Related Industry)
Benefits to Non-TravTek Users

| mage Perception _
Pre-and post-inpressions of each of the partners, the TravTek
system and in-vehicle navigation systens in genera

Pri ce/ Cost

Necessity of the TravTek system to trave

WIlingness to pay for all or part of the systemat what price
Viability of equipnment being factory-installed or optional

As optional equipment, preference for purveyor

Preference for type of hardware used to update system
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Expect ed cost for upgrades

A follow up tel ephone call or postcard will be used to enhance
response.

Routine response tabs will be available to keep Partners updated.
QO her research mght be enployed such as:

Tel ephone Interview - Used to get specific Partner information

This can also increase response if the participant was not a part
of the debriefing sanple.

Focus Goups - Depending on participant clustering, focus groups
are a viable research tool and can be used for selective Partner

research. Focus groups will not include Florida residents or
"snow- birds."
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APPENDIX E -~ YOKED DRIVER STUDY POTENTIAL O/D PAIRS
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Figure 4. Potential origin and destination pairs for the yoked
driving study.
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APPENDI X F - YOKED DRI VING STUDY SAMPLE SI ZE CONSI DERATI ONS

The required sanple size is dependent on the variability found in
t he dependent neasures (MXEs) and the size of the difference which
we w sh to detect. The table illustrates the sanple size
requirenments for standard deviations of 2.5 and 5.0 mnutes and a
detectable difference of 1.0, 2.5 and 5.0 ninutes. These assunme a
base case of the 20 mnute journey described above.

REQUI RED SAMPLE SIZE  Based on Cohen
Power Analysis (Power + 0.8, Al pha = 0.05)
M nut es Standard Deviation
3X2X2 Design 2.5 5.0
Det ect abl e 1.0 444 972
Di fference 5 5 79 940
5.0 36 72
3X2X2X2 Desi sn
Det ect abl e 1 456 984
Di fference 5 5 96 264
5.0 48 96

Table 13. Yoked driving study sanple size.

The top half of table shows the sanple required by a 3x2x2 design.
Such a design mght |ook at experinental conditions (N=3) and two
other 2-factor variables, i.e., Traffic factors (peak and off-peak)
and Driver Age (old versus not old). The bottom half of the
exhibit shows how the sanple size nust be increased if an
additional a-factor variable (i.e., Driver Sex or Light Condition)
I s considered.

Drivers will be briefed and instructed to drive between the above
origins and destinations. A driver fromeach group will be sent
out at one mnute intervals fromthe same origin to the same
destination and experience the same traffic and weat her conditions.
This study should be run both at peak and off peak hours. The
drivers will be debriefed in Approach 6.
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The analysis will exam ne differences between the experinental
conditions (TravTek, Navigator, Service) and, using Analysis of
Variance and Anal ysis of Covariance techniques. It wll also
determ ne the interaction between such factors as driver gender,
driver age, trip length, and other considerations

Anal yses wi || conpare differences between groups and interactions
with trip length, peak/off peak, and driver age.
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APPENDI X G - ORLANDO TEST NETWORK STUDY DESI GN CONSI DERATI ONS

ExBerinents could be run as a between subject design or as a within
subj ect desi gn. A within subject design has the advantages of
reducing error due to individual differences in driving style and
al l owi ng preference data to be obtained. However, once the driver
has navigated fromorigin to destination, he or she know the route.
This is the reason for establishing O D pairs connected by routes
rated for equal difficulty. Each driver can navigate with every
information display condition driving a different O D pair of the
t est net wor k. The design wl| be count er bal anced.
Debriefing/questionnaires wll yield data on preferences and
perception of time savings, safety, etc.

Anal yses can conPare | ogged data for each experinental condition to
evaluate main effects as well as interactions between display type,
age, and day/night considerations. Conparisons should be made on
preference and perception data for each condition and with |ogged
performance data. Experinental conditions may include:

a. Control condition with paper maps only

b. Rouﬂe ?ap di splay only (noving, heading up map with route
over | ay

c. (Quidance map only (static maneuver bY maneuver display)

d. Voice guidance, voice navigation only and/or in addition to
gui dance map.

| ndependent variables may include; age groups, education |evel
traffic density.

Various vehicle display configurations nmay include:

Cui dance display with audio,
Qui dance map W thout audi o,
Route map wth audio,

Route map w thout audio,

No gui dance or navigation help.

PoooTw

Ot her experinental considerations may include:

a. Increase driver workload--3 groups: need to change route, need
to change radio or A/C, noise or other non-manual distraction
(i.e. conversation with passenger).

b. Inpose additional secondary tasks, such as, enphasis on
conpleting trip in a mninmmtine.

c. Measures of performance: two types of data could be collected,
cont enpor aneous data on specific critical events and summar
data collected at the end of a trip. The critical events w |
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include activities such as exit to and entrance from freeways,
change of street, change of route.

Learni ng

An understanding of the rate at which drivers learn to use the
systemis needed for two aspects of the safety evaluation with the
| ocal wusers. One aspect is the time that is necessary before a
driver makes the conplete transition froma naive driver to a
driver who is conpletely famliar with the system This tine could
be as short as one trip and as Ion? as a hundred or nore trips.

The value of this length of time will determne the scheduling of
drivers in the Test Network.

The second consideration of the rate of learning is nore directly
related to the safety of the system If a driver performs poorly
and is unconfortable with the systemit may be necessary to provide
more extended training fordrivers. If drivers generally perform
well fromthe beginning, it would help to confirmthe hypothesis
that this system does not degrade safety. For these reasons, the
studies of rate of |earning should be done at the earliest possible
time. One possible approach to the study of learning rate would be
to use a subset of conditions fromthe OINS. Using the OINS can
suppl enent the learning information found in Approaches 1 and 2.
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APPENDI X H - STUDY COVPONENTS FOR THE QUESTI ONNAI RE STUDY

The follow ng study conmponents need to be devel oped.

Recruitment - participants will include the group of AAA menbers
and, if necessary, non-nmenbers who agree to take part in the
TravTek market research. They will be selected based on quota

needs. Al so, based upon quota, participants will be selected for
debriefing. Upon acceptance of project involvement, participants
will be shown a video, or other formof visual display, of the
project's overview, car and system involved, and any other
Information to help them determ ne participation. Before their
schedul ed departure from home (or possibly at time of recruitnent),
participants will receive a Project Package reinforcing their
participation in the project as well as sonme other informative
materials. Full-tine Florida residents and winter residents wll
not be included in the sample. The sanple will involve only active
autonmobi l e drivers.

Recruitment will begin in late 3rd or early 4th quarter 1991
Early in 2nd quarter 1991, notices of the project and a call for
i nvol venent will be developed and inserted in club publications to
help attract menbers, especially those who mght not normally use
AAA Travel Agenci es. I ncluded will be a Send in/Call notice for
further information. It is expected that a mnimumtrip duration
of at least 4 but no nore than 6 days will be included in the
recrui tnment gquidelines.

Al'l necessary |egal disclainers should be reviewed before being
signed upon participant's arrival in Olando. The travel counselor

Wil informparticipant that a followup call mght occur and that
they mght be asked to participate in a focus group with other
vol unt eers. Finally, participants for GMs 50 one-on-one in-car

interviews to be done on the Olando Test Network will be recruited
and designated at this tine.

AAA Research will nonitor the recruitnment quotas and provide
periodic reports of progress.

Airport Briefing - Upon arrival in Olando, participants wll be
re-introduced to the car and the TravTek system This briefing
needs to be informative and encouragi ng. At this point, some
sinmple systementry (e.g., participant nane and hotel destination)
shoul d be conducted to relieve any anxiety that exists.

The Project Packet will be reviewed and all forns, e.g.,
disclainers, will be signed, if not already done so. Participant
wi Il also schedule an in-service evaluation tine, i.e., a short

tel ephone interview, conducted at scheduled tinmes of their stay.
If applicable, a debriefing time will be scheduled. Nevertheless,
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they will be remnded to return to the airport at the end of their
vacation from 1l to 2 hours before plane departure.

| n-service Evaluation - TravTek staff will followup on the

schedul ed tel ephone interviews wth participants to discuss

progress. This will be outside the functions of trip and system

energenci es handled by the TravTek Information Service Center

éTISC). However, in-service Evaluation will most |ikely be handl ed
y TISC.

This phase will help determ ne the system/learning curve and answer
routine questions such as problens with the s%sten1 m sconcept i ons
of the project and/or TravTek system and possible schedul e changes,
and many nore.

Further, participants (business and |eisure/vacation) schedul ed for
the 50 one-on-one personal interviews will be confirnmed or
solicited, if necessary.

Debriefing - The recruitnment nonitor will contact participants
schedul ed for debriefing (selected based on quota at tine of

briefing and a part of the participant's Project Package). Each
debriefing will last less than 20 mnutes and will involve at |east
50% of the participants. The response group will be bal anced

denographically and by car ownership.

Al'l participants wll be given, or mailed, a detailed survey
questionnaire, wth postage-Faid return envel ope, and asked to
conplete as soon as possible (reinforcement of the possible
Incentive for questionnaire delivery).

AAA Research staff will nmonitor the debriefing process. Routi ne
response tabs and verbatins will be avail able. The appropriate
Partner will be notified of any response that m ght have an
I medi ate inmpact on the project. Video taping is being considered.

Mai | Survey - The principal formof attitudinal data collection
will be a mail survey. There will be sone overlap between the mail
survey and the debriefing questions. The objective is to have
responses from a nationally balanced sanple w th weighing by
geographic census division, if possible and also one that is
soci o/ demographi cally bal anced. |In some cases, balance on the type
of car generally driven is inportant. Type will be at the
make/ series level, classified by vehicle segment, e.g., Entry-Near
[ uxury car that includes the Lexus, Infinity, Volvo, Saab, and
Peugeot as defined in General Mtors' Market Research Proposa
dat ed 2/14/90.

A followup tel ephone call or postcard will be used to enhance
response. Routine response tabs will be available to keep Partners
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updat ed.

O her research mght be enployed such as:

e Tel ephone Interview - Used to get specific Partner
i nformati on. This can also increase response if the

participant was not a part of the Debriefing sanple.

e Focus Groups - depending on participant clustering, focus
groups are a viable research tool and can be used for
sel ective Partner research. Focus groups will not include
Fl orida residents or "snow-birds."
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APPENDI X | - SUBJECT DEMOGRAPHI CS

Probable study factors will be based upon participant denographics,
famly type, type of traveller, car purchase behavior and
ownership. The follow ng tables describe each:

FAMI LY TYPE %
Marri ed Couple HHs
wchildren < 18 31%
wo " <18* 30

Single Parents Fam |y,
w children < 18

8
wo ' <18 5
Living Al one 12
Mal e
Femal e

Table 14. Famly type grouping.
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CAR OMNERSHI P #
Domestic Luxury 300
| mport Luxury 275
Donmestic Conpact/ | 250

M dsi ze/ Lar ge
Inpon& Jg?ggfct/ 200
Sports Car 200
M dsi ze Type 175

"A" Van

Sport Utility | 150

" GH Subsample = ’ 1, 550

TravTek Eval uation Pl an -

Table 15. Car owner shi p
gr oupi ng.
AAA TENURE %
<2years 5%
2<5 25
5<10 26
10+ 44
Table 16. Tenured grouping.

Fi nal
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TYPE OF TRAVELER

Appendix I 56

Leisure/Vacation 85%
Business-Use 15%
Table 17. Business and vacation
grouping.
AGE GROUP U.Ss. AAA GM.
25<35 18% 15% 30%
36<45 15 17
4 6<85 10 14 33
56<65 9 19
66+ 13 31 37
Table 18. Age
grouping.
PURCHASE BEHAVIOR %
New Car Buyer¥* 75%
Used Car Buyer 25%

*purchase new car at least every 3-4 years.

Table 19. Purchase
grouping.

behavior
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INCOME(k$s):f u.s..| aaa | om.-
<200 7 37% | 9% | 308

u so<a0 b o3zl s |
s0<59 |15 | 22 | 38

" 60<74 - g .

" 75<9% | 4

u 100+ 3 P 35

Table 20. Income.

oe

EMPLOYMENT STATUS

Employed full time 65
Retired 28
Other 7

Table 21. Employment.

It should be noted that cell quotas will not, in all cases, sum to
100 percent because not all groups within a particular study factor
will be sampled.
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APPENDI X J - TRAVTEK DATA SOURCES

1. In-vehicle |og
a. Vehicle location, navigation status
b. Communications to and from TMC, TISC, etc.
c. Driver interactions with system
TMC | og
a. probe reports
b. 1ncident reports (times, types and sources)
c. results of dynamc link time calculations
d. congestion nmessages, etc. to vehicles
3. TISCIog _ _ _
a. requests for road service (time, types, vehicle id,
out cone, etc. _
b. HELPLI NE requests (driver name, type of request, tine,
outcpne%
4, Avis |lo , ,
a. vehicle id, driver info., odometer readings in and out
b. fueling records
Driver fueling |og
d dsnobi | e mai nt enance | og
a. conplaint, diagnosis
b. part repl acenent
c. |abor cost
d. vehicle or conponent downtine
7. Police/traffic department |og
a. incident reports, etc.
b. road closings, construction, etc.
c. citizen conplaints
8. Experimental 1ogs
9. Driver Profiles
10 Questionnaire and Interview Data

N

oot
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